Small changes huge impact: the role of thioredoxin 1 in the regulation of apoptosis by S-nitrosylation.
Nitric oxide (NO) is a bioregulator of apoptosis, which has both antiapoptotic and proapoptotic functions. However, the molecular mechanisms responsible for its opposite biological effects are not fully understood. Recent advances in the study of protein S-nitrosylation may provide novel insights into the regulation of apoptotic signaling by NO. S-nitrosylation of some proteins, such as glyceraldehyde-3-phosphate dehydrogenase and Fas, stimulates apoptosis whereas S-nitrosylation of other proteins, such as caspases and Bcl-2, inhibits apoptosis, implying the complexity of the biological function of this post-translational modification. Moreover, the nitrosylation and denitrosylation can be regulated by the thioredoxin 1 (Trx1) system. Studies have shown that Trx1 either transnitrosylates or denitrosylates specific proteins, depending on the redox status of different cysteine residues in Trx1. The Cys73 of S-nitrosylated Trx1 is responsible for its transnitrosylating activity whereas the free thiol in Cys32 of Trx1 for its denitrosylating activity. In this minireview, we provide an overview in the understanding of the interactions between Trx1 and the NO targets, and discuss the role of Trx1-mediated S-nitrosylation and denitrosylation of specific proteins in regulating apoptosis.